We study the constraints on models of topcolor-assisted technicolor arising from measurements of high-E T jets and high-mass lepton pairs at the Tevatron collider. Existing data can eliminate models that have appeared in the literature.
The dynamical electroweak symmetry breaking scheme known as topcolor-assisted technicolor (TC2) was proposed [1] to resolve the difficulties of top-condensate models [2, 3] and of technicolor models [4, 5] . Technicolor, augmented by extended technicolor, has been unable to explain the large mass of the top quark without conflict with precision electroweak measurements [6] or unacceptable fine tuning of parameters. On the other hand, models with electroweak symmetry breaking induced by strong topcolor interactions that are consistent with precision electroweak measurements require a topcolor energy scale much higher than the electroweak scale and, therefore, very severe fine tuning. These problems are ameliorated in TC2. Technicolor interactions at the electroweak scale are responsible for electroweak symmetry breaking, and extended technicolor generates the hard masses of all quarks and leptons except that of the top quark. Strong topcolor interactions, broken near 1 TeV, induce a large top condensate and all but a few GeV of the top mass, but contribute little to electroweak symmetry breaking.
In the simpler TC2 models, an (as yet unspecified) extended technicolor gauge group breaks down to [1, [7] [8] [9] :
with coupling constants
, and g, respectively, where g
At an energy scale of order 1 TeV, the gauge symmetries in Eq. (1) break down into the usual color and hypercharge groups:
Because of this breaking, the model has eight color-octet vector bosons and one neutral Z ′ , all of which have masses of order 1 TeV. In the models of Ref. [8] , SU(3) 1 couples only to third-generation quarks, but the strong U(1) 1 couples to all fermions. This was necessary to achieve mixing between the third generation of quarks and the two lighter generations while ensuring, among other things, that gauge anomalies cancelled. Thus, only the Z ′ couples strongly to the first two families of quarks and leptons. In what follows, we show that Tevatron experiments on high-E T jets and high-invariant-mass lepton pairs already put stringent constraints on the Z ′ mass and couplings for models such as those in Refs. [8, 9] .
At the Tevatron energy the Z ′ interactions relevant for jet production are well approximated by four-fermion terms:
where
The
′′ are expected to be not much less than one. The charge a must be the same for left and right-handed electrons to avoid large atomic parity violation when M Z ′ ∼ 1 TeV [9] . In the computations that follow, we have taken d = b and
′ for the b-quark terms, and have ignored the t-quark terms. This simplification has negligible effect on our results.
We start by considering dijet production. The relevant leading-order parton-level cross sections that are modified by Z ′ exchange are:
Here, q and q ′ denote quarks of different flavors;
1 Here and throughout, we ignore the energy-dependent width of the Z ′ .
Using Eq. (4), we computed the high-E T jet rate and compared it to lowest-order QCD (LO QCD) in Fig.1 . To compare with the CDF data also shown there [10] , we integrated over the jet pseudorapidity region 0.1 < |η| < 0.7, and used the MRSD0 ′ parton distribution functions [11] with the renormalization scale µ = E T . We varied the U (1) We also studied the dijet angular distribution dependence on the TC2 parameters. The CDF Collaboration has measured the ratio [13, 14] 
where η ⋆ = (η 1 − η 2 )/2 is the pseudorapidity of a jet in the subprocess center-of-mass frame, η i is the i-th jet rapidity, and M jj is the dijet invariant mass. This ratio is fairly insensitive to the choice of parton distribution functions; we used MRSD0'. We have computed the same quantity using the best-fit parameters determined above, and the results are in reasonable agreement with the experimental values (see Fig.3 ). In this figure, we followed the CDF procedure [13] of normalizing the LO QCD + Z ′ curve by multiplying it, in each M jj bin, by the ratio of the NLO QCD to LO QCD R-values in that bin.
The CDF measurements of the Drell-Yan rate [15] provide strong constraints on the Z ′ couplings to leptons. The subprocess cross section is
We computed the LO QCD-plus-Z ′ Drell-Yan rate using the MRS(A) parton distribution functions [11] . We obtained good agreement with the CDF data below dilepton invariant mass M ≃ 120 GeV by multiplying the cross section by K = 1.5. The CDF data was then used to constrain the hypercharge products ab and ab ′ . The allowed regions corresponding to 68% and 90% confidence levels are shown in Fig.4 . In because the topcolor breaking scale is much larger than the top-quark mass that it generates or the SU(3) 1 coupling must be set very close to its critical value for chiral symmetry breaking [17] . Although this specific choice of parameters is ruled out, the same conclusion is not necessarily true for the whole class of TC2 models. 
